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Quantum Mechanics

Linearity =» Superposition Principle = Schrodinger's cat =» Measurement Problem



Modify the Schrodinger equation
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How to modify the Schrodinger
equation?

The no-faster-than-light condition heavily constraints the
possible ways to modify the Schrodinger equation.

In particular, it requires that nonlinear terms must always be
accompanied by appropriate stochastic terms
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The dynamics (simplified)
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<A>t = <¢t|A\¢t> —> nonlinear

The wave function is dynamically and stochastically driven by the noise W, towards
one of the eigenstates of the operator A

This can be seen as a phenomenological equation, eventually to be derived from an
underlying theory

(S.L. Adler’s book on “Trace Dynamics”)



(Mass-proportional) CSL model
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Two parameters

~v = collapse strength rc = localization resolution

A = v/(47r%)3/? = collapse rate



The collapse rate
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Experimental tests

The obvious way to test collapse models is with matter-
wave interferometry

Prediction of quantum mechanics Prediction of collapse models
(no environmental noise) (no environmental noise)



Interferometric Experiments
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Non interferometric tests

The collapse induces a Brownian motion on the system
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Non-Interferometric Experiments
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CSL Parameters
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